Effect of surface packing density of interfacially adsorbed monoclonal antibody on the binding of hormonal antigen human chorionic gonadotrophin.
Interfacial adsorption of a mouse monoclonal antibody (type IgG1, anti-beta-hCG) at the hydrophilic silicon oxide/water interface has been studied by spectroscopic ellipsometry and neutron reflection, followed by assessment of binding of a hormonal antigen, human chorionic gonadotrophin (hCG), onto the adsorbed antibody molecules. The amount of adsorption reached a maximum around the isoelectric pH (IP) of 6 for the antibody; this pH-dependent pattern could be altered by increasing salt concentration, a trend also observed for other proteins. Neutron reflection revealed the formation of a 40 A uniform layer from the adsorbed antibody, indicating a flat-on orientation. The subsequent hCG binding showed that the molar ratio of hCG bound to antibody at the interface was as high as 0.7 at low surface coverage of antibody and decreased with increasing surface antibody concentration. The results point to an increasing extent of steric hindrance to hCG access with increasing packing density of antibody molecules on the surface. Comparison with previously published crystal structure studies suggests twisting of the variable region to allow access of the antigen. The binding of hCG was also found to be pH-dependent with its maximum around the IP, if the ionic strength of the solution was low (20 mM). However, if the ionic strength was increased to 200 mM, then hCG binding was influenced by a combination of steric hindrance and electrostatic interaction between the antigen and the surface. These results are highly relevant to the improvement of the performance of biotechnologies such as fertility test pads and biosensors based on antibody immobilization.